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Abstract  

 

This study was conducted to determine the prevalence and effect of parasitic infection on 

erythrocyte indices in trade camels slaughtered in Maiduguri, Nigeria. Two hundred adult 

one humped camels comprised of 87 (43.5 %) males and 113 (56.5 %) females were 

examined for helminths and hemoparasites at their slaughter time according to the 

standard procedures. An overall prevalence of 79 % for single and mixed infections was 

observed. Examination of faecal samples from camels shows 82 (41 %) were harbouring 

different nematodes, mostly Strongyle, Strongyloides and Hemonchus species. Buffy coat 

and thin smear examination of blood samples showed Babesia and Anaplasma species. 

More females (44.5 %) than males (34.5 %) were positive for various parasitic infections. 

But the percentage was not statistically significant (P > 0.05).  Packed cell volume (PCV), 

mean haemoglobin concentration (MCH), mean corpuscular haemoglobin concentration 

(MCHC) and red blood cell counts were significantly (P < 0.01) affected in the infected 

camels compared to the non-infected ones. Parasite infection in camels leads to macrocytic 

anaemia.  
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Introduction 

 

The camel forms an integral part of the 

culture and agriculture of many countries 

and has existed for thousand of years. It is 

an important work animal of the arid and 

semi-arid ecosystem because of its unique 

adaptive physiological characteristics. 

There are two members of the old world 

camels living in Africa and Asia; Camelus 

dromendarius (one humped camel) and 

camelus bacitrianus (two humped). 

Camels have been used and bred for 

several thousand years, but the effort to 

understand their biology and diseases in 

greater depth has only been done fairly 

recently, especially in Nigeria. 

The one humped camel (Camelus 

dromendarius), with an estimated 

population of 92,000 is the predominant 

camel species in Nigeria.
1
 In general there 

has been a steady increase in the 

population of camels over the last decade. 

Diseases are the major factor affecting 

camel production in the most developing 

countries of the tropics, causing an 

increased cost of production, lower 

productivity and, in most cases, often 

result in loss of the animal. Camels in 

north-eastern Nigeria are usually raised 

under a free range nomadic system of 

management over a wide expanse of 

uncultivated pasture with low or no 

veterinary attention. Sometimes camel 

merchants purchase them from 

neighbouring Chad and Niger republics 

and herd them on hoof to Maiduguri where 

they are slaughtered immediately for meat. 

However, when they are in poor body 

condition they are allowed to graze on 

available pasture until their condition 

improves. Some are salvaged, even in poor 

condition, to avoid loss by the merchants.  

Earlier studies of parasitic conditions of 

camels in north-eastern Nigeria revealed 

major problems such as helminthosis, 

trypanosomosis, and Babesiosis. These 

conditions constitute a threat to successful 

camel production in the area.
2, 3

 In general, 

most camel diseases must be considered as 

herd problems. Common manifestations of 

parasitosis in camels are anaemia, 

emaciation, rough hair coat, retarded 

growth, reduced ability and ill thrift. 

Hematological and biochemical analysis of 

blood can often provide valuable 

information regarding the health and 

sickness of animals.
4, 5

 There is paucity of 

information on the effect of parasitosis on 

the hematology of the one humped camel 

in Nigeria. This study was conducted to 

determine the prevalence and effects of 

parasitosis on erythrocyte indices of trade 

camels in semi arid regions in Nigeria. 

 

Materials and Methods  

 

Study Area. The study was conducted in 

Borno State of Nigeria.  It is the most 

north-easterly state in Nigeria, with an area 

of 69,435 sq. km. The state lies between 

latitude 10°N and 13°N and longitude 12° 

E and 15°E. 

Animals. Two hundred adult one 

humped dromedary camels brought to the 

Maiduguri abattoir for slaughter were 

randomly sampled over a period of one 

year for this work. 

Blood sampling and analysis. For the 

hematological analysis, blood was 

obtained directly from the jugular vein at 

the point of slaughter. About 5ml of blood 

was drawn into vacutainers containing di-

sodium ethylenediamine-tetra-acetic acid 

(EDTA) as an anticoagulant. The 

anticoagulated blood was used 

immediately for the determination of 

erythrocyte count, packed cell volume 

(PCV), and hemoglobin (Hb) 

concentration. The hematological indices; 

mean corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH) and mean 

corpuscular hemoglobin concentration 

(MCHC), were calculated from the 

erythrocytic series values.
6, 7

 Thin smears 

were prepared from anticoagulated blood, 

air dried, fixed in methanol and stained 

with Giemsa. Microscopic examination 

was done using Nikon Microscope 1000 X  
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Faecal sampling and analysis. About 

10gm of faeces were collected per rectum 

of the slaughtered camels into an air tight 

container and transported to the laboratory 

for analysis. The samples were analysed 

by flotation in saturated Sodium Chloride 

solution and sedimentation methods.
8
 

Processed samples were examined 

microscopically using Nikon Microscope 

100 X; identification was done according 

to the keys of Soulsby.
8
 

Statistical analysis. Data were 

summarized by descriptive statistics for 

mean and standard deviation. Significance 

testing was done by one-way ANOVA, 

using Statistix
®
 Software.  

 

Results and Discussion 

 

Two hundred camels comprised of 87 

male (43.5 %) and 113 female (56.5 %) 

were examined for helminths and 

hemoparasites at slaughter. Overall, 153 

(79 %) of the camels examined were 

infected by parasites. 82 (41 %) of the 

camels examined were harbouring 

different nematodes such as Strongyle, 

Strongyloides, Trichuris and Hemonchus 

species. Thirty three (16.5 %) of the 

camels were positive for both helminths 

and hemoparasites (Table 1).Packed cell 

volume (PCV), haemoglobin concentration 

and red blood cell counts were normal for 

all animals that were free for all parasite 

infection, but significantly (P < 0.01) 

altered in infected camels. Babesia and 

Anaplasma species were the common 

hemoparasites seen in camels examined 

either singly or in combination. More 

females (44.5 %) than males (34.5 %) 

were positive for various parasitic 

infections. Prevalence of helminths 

infection was highest (41 %), followed by 

hemoparasites (21.5 %) and those affected 

by both endoparasites and hemoparasites 

(16.5 %).The erythrocyte indices were 

within the normal range reported in 

Nigeria for the negative camels; however, 

the PCV, haemoglobin, mean cell volume 

(MCV), mean cell haemoglobin (MCH) 

and mean cell haemoglobin concentration 

(MCHC) values were significantly (P < 

0.01) different for the infected camels. 

Packed cell volume was severely affected 

in camels infected by both hemoparasite 

and helminths compared to those infected 

by either type of parasite alone (Table 2).  

Camels are important animals in the semi 

arid regions both, as work animals and as a 

source of animal protein, and are 

becoming even more relevant due to the 

threat of desert encroachment and 

depletion of available pasture for grazing 

and browsing of cattle, sheep and goats in 

the northern fringes of Nigeria. Parasitosis 

causes significant damage to the 

production and reproduction of livestock 

in the tropics. They are responsible for 

reduction in quantity and quality of meat 

and milk production. There are several 

reports of the prevalence of parasitosis in 

camels in Borno State.
3,9,10

 The prevalence 

of helminths and mix infection (57.5 %) in 

this study is lower than the 68.9 % earlier 

reported in the same region.
3
 There was a 

significant (P < 0.01) effect on the red 

blood cell indices compared to non-

infected camels in the same area (Fig 1). 

Anaemia was found in both helminths and 

hemoparasite infected camels. The PCV in 

the infected animals was significantly (P < 

0.01) lower than in non-infected animals, 

which is usually the case in most parasitic 

infection. MCV value for infected animals 

was significantly (P < 0.01) higher than in 

non-infected animals as a result of the 

large number of immature RBCs release in 

circulation in response to anaemia. 

A similar observation was reported in 

one humped camels in Sudan.
11

 The 

anaemia was macrocytic, which could be 

attributed to large number of reticulocytes  

in circulation as a result of the active 

response from the red bone marrow. This 

is similar to an earlier report which 

showed that Anapasma marginale 

significantly affects the RBC indices of the 

camels.
11 
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Table 1. Prevalence of parasitic infection in slaughtered camels in Maiduguri, Nigeria 

 

Parameters 

 

Negative 

Camels positive (%)  

Total Helminths Hemoparasites Both 
 

Male 18(.9) 37(18.5) 20(10) 12(6) 87(43.5) 

Female 24(12) 45(22.5) 23(11.5) 21(10.5) 113(56.5) 

Total 42(21) 82(41) 43(21.5) 33(16.5) 200(100) 

 

 

 

Table 2. Haematological indices of infected and non-infected camels slaughtered in Maiduguri 
 

Parameters 

 

Negative 

Camels positive (%) 

Helminths Hemoparasites Both 
 

PCV (%) ± SD 37.3 ± 4.9 21.0 ± 2.3* 17.7 ± 3.3* 16.6 ± 3.4* 

Hb(g dL
-1

) 11.8 ± 1.8 8.6 ± 1.1 * 7.9 ± 0.8 * 8.0 ± 1.7* 

RBC(x10
6
/uL) 8.3 ± 0.7 5.8 ± 1.2 * 3.3 ± 0.6* 3.5 ± 0.8* 

MCV (fL) 44.9 55.3 * 53.6 * 47.4* 

MCH (pg) 14.2 22.6  * 23.9 * 22.8* 

MCHC (g dL
-1

) 31.6 40.9* 44.6* 48.2* 

*Values with asterisk are significantly different from the non infected animals (negative) (P < 0.01) 

 

 
 

 
Fig 1. Effects of parasites on PCV of one humped 

camels 

 

The high MCHC value for infected 

animals may be due to lysis of the RBC 

releasing haemoglobin into the plasma. 

The hemogram generally showed a 

significant decrease in the red blood cell 

count, hemoglobin and packed cell 

volume, reflecting macrocytic 

normochromic type of anemia, as earlier 

reported
12, 13

 in Nigeria and Sudan. 

Pathogenesis of anemia due to parasitism 

could be attributed to the direct effect of 

the parasite on the infected erythrocytes, 

which may be incriminated, or the 

decreased life span of RBCs and also the 

suppression of the hemopoitic system.
13

 

Anemia in infected camels could also be 

due to extensive erythrophagocytosis in 

the reticulo-endothelial system initiated by 

parasitic damage to erythrocytes. This 

study reveals the significance of parasite 

infection on the erythrocyte indices of 

camels in Northern Nigeria. 
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